Introduction
Travel over long distances has always required that arrangements be made to provide food along the way. When traveling by car one can, of course, usually just stop at a store or restaurant whenever it's convenient. But a hiker in the forest or a passenger on a plane, train, or ship doesn't have that option and must make sure that food that is needed is carried along. When deciding what food to take, the hiker or the person provisioning the vehicle has many needs, such as nutrition, safety, convenience, taste, volume, and weight that are similar to those of the astronauts. Some of these factors are more important for space travel than on Earth and astronauts must also consider how to package, prepare, and eat food in microgravity.
Astronauts in space take with them prepared foods that are adequate in quantity and nutritional value to sustain them in good health during the flight. But any fresh foods that can be brought along are usually consumed within the first few days and many astronauts have found that they miss the taste, texture, flavor, and aroma of unprocessed food. Some greens or small vegetables to augment their diet might be suitable for astronauts to grow on the ISS using a system like the Space Garden.
In this activity, students will learn about and discuss criteria used in selecting food for astronauts and will use these criteria to select an experimental plant to grow in their classroom Space Gardens. They will learn to distinguish objective criteria, such as plant mass production, from subjective considerations, such as taste, and to evaluate their test plants using these criteria. They will also become familiar with the properties of their Space Gardens and discuss why and how the Space Garden design is appropriate for use in growing plants on the ISS. Students will develop skills in research and critical thinking For information, contact PLANET LLC at 800-338-2010 or www.spacegarden.net 2 that are needed in scientific inquiry.
Question
What are some plants that astronauts can grow and eat in space?
Hypothesis
Some plants can be expected to be suitable for growing and eating in space.
Design
Students in small groups will use print and electronic media to discover criteria used by NASA to determine what foods are currently selected for use on the ISS. (They may also find information on how and why some of these choices may be different for the 2-year mission to Mars.) Students will list these criteria and categorize them as objective (measurable) or subjective (preferential).
In small groups, students will examine their Space Gardens. They will note how this system is similar to a container garden on Earth as well as the specific design features that have been added to make it suitable for use in the microgravity environment of the ISS. After examining their Space Gardens, students may wish to include additional plant selection criteria to their list. As a class, the students will discuss the criteria and decide which they feel are most important in choosing food plants to be grown on the ISS. Using this ranking of criteria, the students will select a test plant that will be used as the experimental plant to be grown in Activity 2.
Timeframe
Research into food selection criteria and listing and categorizing those criteria may require one 50-minute class period. An additional 50-minute class period will be needed for examination of the Space Garden, discussion and ranking of the plant selection criteria, and selection of a test plant for Activity 2.
Learning Objectives
By participating in this activity students will: Practice research skills by using print and electronic media to discover and list criteria used by NASA to choose foods for astronauts.
Gain decision-making tools by learning to distinguish between objective and subjective criteria for making choices.
Improve communications and decision-making skills by discussing plant choice criteria and articulating reasons for ranking those criteria.
Practice research skills by using print and electronic media to determine how well possible test plants would be expected to meet the established criteria (e.g., size, nutrition, palatability).
Materials
Classroom Space Garden kits, each containing 5 Space Garden units -At least three 6. Tip the dish with the measured Arcillite from side to side and note how it slides around. Now add approximately 15 ml of distilled water and mix it thoroughly with the Arcillite. Tip the dish again and note that the movement is eliminated or greatly reduced. Also, there should be no free water to spill (this is approximately the appropriate degree of wetness for planting the Space Garden.). This demonstrates the 3 The Classroom Space Garden is also different from the Astronaut Plant Bags used in space. The design and functionality are the same, but some of the materials are different. NASA standards for flammability and environmental interactivity require the use of much more costly components. 4 Arcillite is heat-treated clay. On Earth it has several current applications in industry and even in cosmetics. It is often used as a non-clouding, non-nutritive rooting medium for ponds and aquariums. It is also sometimes used as an additive to improve the aeration, water-holding and nutrient-holding capacities of potting media. Historically, Arcillite (also known as fuller's earth) was used in the textile industry to absorb oils and dyes. In space Arcillite has been successfully used as a substrate for growing wheat and Brassica rapa. Hartz brand kitty litter or Oil Absorb can be used as a substitute for Arcillite.
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7. Holding the moistened Arcillite over another container, turn the dish upside down. Of course, it falls out! This is why the Space Garden is equipped with additional means (the foam pad and the base of the bellowed chamber) of holding the rooting medium in place.
8. Have students place the foam cover under the bellows module (They should be able to see where the foam "fits"). Garden within the next day or two (better to wait on the next step if planting will be delayed), the students can slowly add water through the port with the graduated syringe until the Arcillite appears uniformly wet but there is no visible free water. If free water appears after the unit has settled for a few minutes, it can be withdrawn through the port using the syringe. Compare the estimated amount needed with the actual amount used.
Concluding Activities and Further Questions
Test the hypothesis: Are there plants that can be expected to meet the criteria for successful growth in the Space Garden (in space) and consumption (by astronauts)? Now that the students have decided on criteria for choosing a test plant and are familiar with characteristics of possible test plants and features of the Space Garden, have them discuss why or why not certain plants might be more suitable than others.
Make a final list of the criteria to be used in choosing the test plant. (This list will be 5 Water molecules, which are polar and strongly attracted to each other, are highly cohesive. They are constantly forming and breaking hydrogen bonds that are weak enough to allow water to flow, but strong enough to prevent individual molecules from rapidly dispersing. This is a very useful quality in microgravity, especially if some water should happen to "escape." Surface tension of water is the result of hydrogen bonding. 
